The recent discovery by the Pierre Auger collaboration of anisotropy in the arrival directions of the highest energy cosmic rays, correlated with the positions of nearby active galactic nuclei [1, 2], encourages the search for counterpart TeV gammaray emission. Approximately half of the sky viewed by the southern hemisphere Pierre Auger experiment is also visible at reasonable elevations for the northern hemisphere gamma-ray telescope array, VERITAS. We report on first observations by VERITAS of regions associated with the arrival directions of ultra-high energy cosmic ray events.
INTRODUCTION
The principle of using gamma rays as "tracers" for the sources of cosmic ray acceleration was one of the original motivations behind the development of gamma-ray astronomy. If cosmic rays are accelerated to EeV energies in discrete sources, an enhanced flux of lower energy photons might also be observed from the direction of these sources. This could result either from interactions of the ultra-high energy cosmic ray (UHECR) particles with intergalactic matter and photon fields, in which case the source flux and size depend strongly on the unknown strength and structure of the intergalactic magnetic fields, or from lower energy particle acceleration and gamma-ray emission processes driven by the same central engine. The Pierre Auger Observatory sky map (modified from 1 ) is reproduced in Figure 1 , consisting of 27 events with energies above 57 EeV. Sources from the Veron-Cetty and Veron AGN catalogue [3] with z<0.018 are shown by red stars, the Auger points are shown by black circles with a radius Ψ = 3.1 • . Figure 1 ). The properties of the UHECR events in these pairs are summarized in Table 1 .
VERITAS OBSERVATIONS
VERITAS observed these regions of the sky in autumn, 2007. 
RESULTS
The VERITAS observations were analysed using standard analysis tools ( [5] ) and gamma-ray selection cuts optimized for point sources with a flux of 1% of the Crab Nebula and a Crab-like spectrum. Figures 2 and 3 show the significance skymaps (left), and the distribution of significances over all bins in each map (right). No significant evidence for gamma-ray emission at any position in the field of view was found. Table 3 shows the 99% confidence integral upper flux limits for point source emission at each of the AGN positions in the fields, calculated according to the method of Feldman & Cousins [6] .The upper limits are calculated for an assumed power-law energy spectrum with a differential spectral index of α = −2.5, and a minimum energy of 500 GeV, close to the energy threshold of VERITAS for observations at this angle to the zenith and for the analysis cuts used.
CONCLUSIONS
We have searched for evidence of gamma-ray emission from two regions on the sky coincident with the arrival directions of pairs of ultra-high energy cosmic ray events detected by the Auger observatory. No significant evidence for emission has been found within a field of view of ∼ 1.7 • radius, and point source upper limits are given for close AGN in these fields. Numerous mechanisms exist for the production of a GeV-TeV gamma-ray flux associated with the production and propagation of ultra-high energy cosmic rays (e.g. [7, 8, 9] ). The lack of a detection by VERITAS is not surprising, however. The flux may be below the sensitivity of these observations, spatially very extended, located at a large angle to the cosmic ray arrival directions, or possibly time variable. Nevertheless, the search for a gamma-ray source population associated with the highest energy cosmic ray events is worthwhile, as the excellent angular resolution (∼ 0.01 • ) of TeV instruments may allow for the unambiguous identification of the sites of acceleration of these particles. Ongoing observations by Auger will, in the future, provide clearer targets for gamma-ray source searches. 
